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10200M«L098 . mm SUM 2004/8/12 



pi^s^sj 20 a 29,000 si 

P^SSISl 8 \ a 8,000 S! 

0 2d 0 €1 

[&Mg^S] 13 S 525,000 a 

562,000 3 

[H¥/H#?] 1. fi^f/H- SA||Ai(£S)_m 
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g #*fl#^ ^*Kr %^#^r 3E$-*Br <Sl^4 ^KPT ^ a^fl 
M-§- if"^ Sl^Hr ^71^5. ^ ^7]^ A>o]ofl 711^ 

S)J1 ^Tjfll-^^. if-^ t^fAi £1^ S^KH, #7] & 

3E 1 
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31 ^ #^1^1 *Mii^ &^r-^ ^ zl *)l2^SHTHE HYBRIDE 

MEMBRANE-ELECTRODE-ASSEMBLY WITH THE MINIMAL INTERFACIAL RESISTANCE AND THE PREPARATION 
METHOD THEREOF} 

l: <£IL^- 2: 

7: ^-7]^ iH+# 8: 31^°] ^ 

s 2^ skhi^i ^n^* ^)^-, ^m^i ^ 

£ 6^ 4i3t ^}~§-*H #°fl S^Al^l ^tfl^^ A>Al5.ol^. 

£ 7-& %^^g. 
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9: H^B} io: ^ o]^ sjc 

11: %^§^fl§,) 12: ^ 

13: ^ ^#(^>^1 , 7 r £-€) 

£ frfr 7]^(HlJlofl 1, 2) ^ lH ^ ^W^l 

^ ^ M-bJ-^ 

^7H1U)X1S ^^7]^ 2]^-^ ^l^, ^^]^) ^ 

(MEA, membrane electrode assembly)^ ^7]# ^^sj-jn. ^S.* ^-g-sr^bi polar plate 

^ ^^^1 4^15- ^^4. <^7H, ^ ^ ^^1^ ^-g-<« 2E^ ^)^- 
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<20> 



<21> 



M-fe #5^-§-4 ^7l^]Aj ^o]^H ^ti]--§-ol H^H, o|S.^4 ^-71^ #Sfl 
Si 4. 3 3 ^fi^OS. ^tflAJofl I-O] ^-g- 

<S^- : CH 3 0H + H 2 0 -> C0 2 + 6H+ + 6e" 
^7]^ : 3/202 + 5H+ + 6e" -> 3H 2 0 
<22> ^m-g-. : CH3OH + 3/202 -> C0 2 + 3H 2 0 

<23> ^^-ir 'QS.^l^ ^^8r ^3*1 ^^(diffusion electrode)^]^. 3^8: 3. 
7)1 ^ ^HPf-C^ %^(active layer)^.S. ^^<H^ ^ 3- 

^ ^S.^-^ ^-^>^- ^dLxKcarbon paper)^- ^^(carbon 

^ fi£, «J|^*}7> ^d^H ^TlM- ^ ^ ^ (black) 

& i&i-Hr 3>£ T^l^oll^l ^o^^Tfl tcJ-Sj-^) , ^S^HSt-M o]-g-^ ^ & 

3^" iga^ 3 7|1 is}JL ^ #ffl# ^tR^ 3# «>-§- 31^(3 phase reaction zoneH 

9X^ 3# «]--§- SL^. 3# ^-§- ^m^ll #^^^1 
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$.7]JtW&%-<% 4 s ^M^W, ^IL^*]^ ^^1^171 ^SflA^ 3 

# ^tflS. ^-JI ^tfltb ^ %^#6H 

<*l) Pt-black# ^7}*M *^^8: 7}£r ^^^r ol^M 

# c fl7> ^o> 3.7V<a ^-g-^ ^l^Hr 7}*)ZL $X9X^. 
<25> Aj-^tb -Sv^-Sr n^}7] ^^^(US 6,391,486)^1- ^^^(US 6,171,721)3}- 

<27> ^e^a^ ^ufl^ j-^ ^a]^ ^ 5a^mPt ^Hl^l ^^(crystalline) ^ xifl 
^HU^HiELiL =^^]a^ «^(thin film)* 
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<30> ^ 7]# *^*\ 2LQi& MEA* ^12:^-71 fl^ ^-^ 3)^ 

<31> SEtb, ^-715^ ^ ^ £EL^ ^ ^ ^3.^ = . 

i=H 3.1% o)^ -i-BDol^(blade) 3.^^ ?l€-(curtain) i2^«J-^JL3. ^^S.^ tfl^ 

<32> T£tg ^ JHt^Cgas diffusion layer) ^ i^}^- S^*Kr <S 

^>1r ^ #^#^^r SL^Kr 3E.^*Hr ^71^-o.S. ^ 

^ #7} ^^-4 ^M^l 7 >^r 3^*fl« 1 ^-S). 

<33> 5E, £ S^f-fr 3.^*1} A]l ^ 

^#^-ir if^fe *fl2 #7fl; ^ ^-71 ^Sfl^*}- ^ ^ 
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# #^ 7>^r ^SKr ^|3 i W^r U-^^g- *f|^t}.. ©H, 

^11 #31 ^ *fl2 #3]^- ^-f- ^ ^jt, -f-AHl ^ S 

<34> ^ ^T^^ ^tzflol-g-^ ^A}7)7] $)n # 

(1) Tim*)^- ^ 

<38> o}±- ^^(impedance) ^SLS. ^ ^ ^tfl, Zahner 

IMe^wlS. two electrode^ impedance ^^^r ^r-S-^M single cell<>fM£j MEA^ ^ 
*r ^q-^fe 400sccm^ ^71^11-, ^^^Ml^r ^•7]2000sccm* ^^a-} S 
^■Zm- 5mV^H lM-lkHz^P-^^^l < a^ 1 5i^» ^§^3, ^«fl^^«( + 
(direct coating) ^l^"^ 25 - 30mohm * 6.25°1jL, «KH^ ^^ltl ^-f 

(indirect coatin) 31^ 35 - 40 mohm * 6.25^1 ^tf. 
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<40> (2) ^JM-g-^ ^ ^ 

4. 

^ (a) ^S^l^l £r*M, Pt, Pt-Ru), 

#^(<4, nafion ionomer)»] ^a]^] 3^- ^^(3 phase-reaction zane)4M ^^^h 

<43> 4!^#(GDLH1 #*fl§^ xjfl ^ #*fl <g^# A>-g-^tq-^ 5K>#(GDL, E 3 

7]^-(pore) A>o]s. a.ufl ^^]-( 3 7] tfl^= lum o]*»7r ^^*>7fl £)<H «hg-<*)l i^o]^ ^ 

-2#(GDL) A>ols ^ufl <$x} 7 } -jHJ3*l c£o}o) 4 

<>1» ^3) ^^]a|^ ^ tfV-g-o] ^14^ 3^ o]^.^ £ ^-(Nafion 
Membrane H ^f-g- oflc^ ^5.5flo} w}-^ o_^. is^ji, SKr^CGDLHl ^ 

ia€ H^l^om rq-o] S ^( d ie coating) ^ ^o.^. s^^-o.^ ^-^0.5. ^ 
"fl7> -B-^s)^! #71] 4^fl %Aj^ ^ ^<LS. 

<45> (b) SEfh ^Sfl^^l #*fl#^; ia^RrHl A}-§-£}^ 6\]o] ^^Bflo] ^ ^ S.^^- 

^H^aH ^-sM-o] 30wt%^£S. "fl-f ^^.5.(^x1 70%^ ^^), ^fo] ^-o]-^ 
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)0^^)£ 

tflJf^) ^-AV^ofl 3^^-(S.B)El ^-f Jf2Nfr 90%°1#) 

<46> (3) ^^JE ^ ^ 

<4?> T^Tg^ tj)Y^ n t±o] ai^m 

^ (curtain coating)^ ^-g^o.^ tfl^XH -g-ol3}-tJ.. 

<48> ^HA-ffe M. ^-Tg-fi. O.S. *i^t}. 

<49> 1. %^f-§- #ufl ^ a) 51(^1) oj a) ^u] 

<5i> A^V^tb #nfl -i-^(pt black), ^^--^-Bfl^- #^(Pt-Ru Black), SEfe ^ 

^ #^(Platinized carbon, Pt/C), ^ ^31^ nj^-s.ajy.cfl .a. 

^ (Pt-Mo), ^^-#^^-^1 (Pt-Mo) #*1 ^^--Sl-(Pt-Rh) #«|, ^1 

<52> <3^-§- #"fl.S.^ Pt-Ru Pt-Ru/C», ^-71 ^--g- Pt Pt/C» A}-g-*Hr ^ 

°1 »>^«W-. "SS-^H^ aV-g-6)] o^-gfl C07> ^^Tfl CO^ #*fl« ^(Poisoning) 

<53> ^fl^7>^- ^<a^H ^S)<H ^Tiq- ^ afe ^ l-^(biack)^s. ^€ ^ Si 

4. 
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^ *\4r Vucan XC-72R, Vulcan XC-72, <>M|^*M, ?1M^ ^ 

(Kejon black), -l:^«l(black Pearl) ^ i^-tt ^^^1 -t^ 7411^ X|x|j4M- s.^ 
i^H, ^ ^# ^ i^-tb ^ -i>3-#^§- if-^tq-. 

<55> ^■SM^oD *flS-fe •aS.^S) i^ol ^ o. <£^x 

tfrJL, ^7]^^ i^o] ^4. ^7l-# TfljL^ ^^H^) 

<56> ZL&|u)-, SKVf', #*(|^ ZfrZj-cfl £5L*>^ #ufloj3^ 3^3}. ^^^r ^o] 7 > &t}. 

^, z|- m.s$j£ ^ £7 ]. tfeji, ^USfl^^Hfe oil <H^S 511^1 A>-g-^>^ ^o] 

^£7> ^ ^-Bfl(10cPs^l^-)^^> *Kn, SKVf-CGDLHl «fl^- H^l 

^ ,1:5)1^^ istg, tW A>-§-^ ^o] w}^2]£|.jELig. ^ ^£(1000-10000cPs)^ 

-g-"^- ^ #6.^, ^^j. A>-g-*fe ^O] W^^E}. 

<58> ^pfl ^ -g-nfl/^XVpfl^ A>-g-^ a^fl ^ tfl«] io-300 f^%7> w^^r 

^^l^ife ^AS. IPA, q-^^(NAFION) -g-^ , a^$= ^tg-t?}- 

£ 51- ^-2:*>2}. 
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<60> <£SL^°) # D fl Pt-Ru lEfe Pt"Ru/C ^ l-)- 

^■fr <=>l^r^3£#^(Nafion ionomerX^fltflti] 30wt%)s}- ^*K# n ll^«l 2-30*11 ^7"R % 

^#-g- <M ti]^l^ol 6 f(| S . > Pt pt/CS+ 142]^. ol^£^(^fltfl 

«1 30wt%)4 -§-p)l(#?fltflH]2-30i3fl)^i4. 

<6i> 2 . #*fl #s)e1(#ffl £i (*)]1#74)) 

<62> ^ ^ o"|£r(H+) ^S^l «^ 

<63> ^ ^oj] A>-g-7}W ^ ^jg.^ M-^^.™ ^ DuPont 

perfluoro sulfonic acid), Flemion(Asahi glass aciplex (Asahi Chemical •*}), 
Gore-select (goreA»-2H °cM^r ^1 

<64> ^sfl^ ^ 4^- ^ ^ejjg sj-o. A> _g_-^ ^ 

*£HM3. S^^l Na+^ ^BflS £)<^ SiilJELS, A}-g-fy|-7l %^ ^ h + 

^ ^BflS uV^cH S>7] t^oH ( 4^;^^ S.t££\ -fMM ^T^l ^^olc|-. 

<65> ^BjBlS. ^«fl^^-# 5L3.*Kr ^ #*^» 7>i 7}<#*\ ty^SLS, tt^ZL, ^ 

^1 Tds^H^ ^Hfl^^Hl -#7) ^Jis. 5L5L*>^ 

<66> *fll #tHH ^ufl ^35. £^-s>fe iJ-^^-S. £-a}=i^ WJ-^^. 

^>-§-^ *W WV^§>Cf. ^A}=1^ JL^-7> BVo] ^ofl wl-^ ^nflf^ 3]^ 

3*1 ^^A]^ #0.5.^ Tfl^ <£^* ^ ^Jl ^fl*] Ol^-^ i$J£X\5Q 

^ ^* 7>7.1J1 &71 Xtfl^-O]^. 
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^ #ufl ^S-Al^ #*M^>] ^"Bfll- %-x)f>}±r 

<68> o]* ^«f| ^^^eflo] £<y^ ^o] wv^^tq.. 

<69> ^A}^ ifj-igo} ^Bflig. ^H^ol^o] &t}. 

<70> -g-A^^C^^ol^ A>-g-)A] A>-g-7>^*l ^i^M 7>^S^r ^ SE^ ^-71 ^ 7 1 

*}-§-^: ^ ^-A>^(^=^oi^ A>-g-)A] ?fle)oi 7 >^ 0.01 271^ 

<71> ^^^H *^f-a- ^« ^fl ^H^r^ 20-100-C <?! ?H T3>^^. 1201C 

M"^^ Tg^l 140^1 e^7l nfl^oj] q-^^-^-ol -g-Sfl(degradation)£)fe ^^7> ^3*r 
71 ^fl^-olrl-. a, A>-g-s)^ ^«fl^^ Tg°fl trJ-B}- ^j-^s.^ ^ + 
<72> 5£, #*fl ^51 SIS wj-^ r^Sllo] wj-ig oj^ofl, v]t$°\ ^nfl^- 

^ (membrane) <H1 3^J«f-fe- ^^S., RF ^r^lH-l: (magnetron sputter) SE^ <1 

7l (thermal evaporator)* ^l-g-^ ^ ^ (physical vapor deposition)^: S^-^. 

(co-sputtering)^ *fl^ ^ 
<73> p>^=L» ^R-^H *^^ar SLSLSKr 3<>1 w}^£rch ^, afl^^ 

7m ?H ti^^cf. ^isfl^^ ^^o) ol^s. sHinVol o>u)h1- «}:-§-l-^(^m# ^ 
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^Wfe- ^S. Sfl<>> H>}7] ^V-i-oj] ^^^.cf ^b)fr}-7l tffl^- 

^14(5. 6 

<74> ^^ajj ^^Kr ^#^r .3H?:f^ tflH] 1-100 f^%<?l ^}o] wy^^t}-. 

€^I^*N l^H^^l^ o]^ IgA^ja m±^6\) tfl«--g.£] %A^,g- ^ 

<75> 3. #^(#1 £i (»]2 ^) 

S. ^lssiq-, -§-*fl^ cj-STfl *y-fe ?H w}^^. ^l^o.s, SKHt^ ^&|s^ ^ 

<77> ^Ht^5L3r 7}^o) , ( ^a> ; SGL , toray^)^ A>-g-^ ^ 

<78> ^SS A}-g-*Hr ^"f ^JS-^ Af-g-^ ^-Aj-^o. Jr^ol zg.^ 

^«fl Bl]H€r^-S ^ A^^l ^*]<4 ^^-i; A>-g-^ % o) V}^Z\^ . O] V§ , ^ 

lOOO-lOOOOcPs^m-. ^^lfK^KHtO*!) ^^Kr -4^ f^H ^Pfl <#ajt£]<5j 

^ l-<^7> ^"^^H #nfl 7 > Aj-tg-^ ^ tj-^^ ^ufls. A>-g-*||o> 

7>^4. 4=M ^ aLofl ^^E|7> ^A§>4. 
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<so> #nfl ^|e)£) ^ ^ ^. 7] sHMS. ^fl# 3^*H 

i ^^MCNafionH ^^44.^= -g- D fl s ^ ^-AVnfl^ ^^-s>^- ^o) ^Hj-^tf-. 

<8i> o]T,fl A>-g-s]^^^ -g-^fl SE^r 1:^^ ^- ^ ^^(Butanol , IPA(iso propanol), 

NPACnormal propanol) $1^. 

<82> SK*^ S-^^-g- #bJe]s. tlAS. 7^ 5Z*B wj-^Hl, 

<84> IH>f^ «^#<H1 A>-§-£|^ ^pfli=. A>-g-^>^ ^ol «>^^. 

<85> #&i5]of] 3^-741^ ^S\7] ^ V+S)^ -g-*B,g- ^o.^ ^£ 7 > #o>^ = 

€^*>7]^ ^-^^tf. 14^, ^nflSl ^^1-7] ^«fl Pt, Pt-Ru ^ 

^6j) o^l^ jgSJg] ^.g. 
<86> 7l^^r W}<4 ^ #Dfl ^^E) -g-Sfl ^nflo} ^pflsq- -g-pflo) ^h]^- 
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<88> rfl^=A|A> a] = 3E5L^ol 5)1^1 ^Jitf -fHHSM ufl^fl tflJf 

^- ^^^I-ji sHt#o)l tflJf£4 .^XMfe «H^*V4. 

<89> ^^l?]^ ^i'A], ^nfl^ ^Aj^lJl #"11 

<90> 4. ^3)- ^Sfl^H)-^ 

<91> ^of) JEM %^#4 £1^ #^#(#"DfO* 7}£r 

<92> ^q-i)- ^Sfl^^ 7}£r ^ -B^ ^ 50-200 °C 7> 4^ , ^"^^ ^ ^ 

3 # 5-100 kg/cm 2 7} w]-^-3j^|-rf. 

<93> [^AHl 1] 

<95> ^^^2] ^flS.^ Pt-Rul:^^- A>-g-^31 ^-71^ ^S.^ Pt 1"^^- A>-g-^tl-. 

#*H4 o1-§-Jl#^: ^7>A]7]7l ^SfH^r -g-^ ®o) Q ^nfl *>^7l ^Sfl IPA, 

M-^(NAFI0N)-g-<*! , ^^(^^EL -%-^«\ 10%) ^ ^-§-"fl» 

<96> ^^fl^^S. A>-g-S)^ ^-^A>^ TJj-4^-^ 4^4,^ ^ ^-AJ-O.^ ^, 

M-s^^M: v}^3.3. A>-g-*>^ ^1^1 efl ^ ^JEL^l ^l^l^Jl, jibJje. 4^HH <1 
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^S7lS 203- 7><t*H ^£~§- *)7\%}%tl. o] x4j ^^2:71^ 

^-t- Pt-l:^)* 0.1cc-20cc/cm 2 ^£ ^=ell^^i^.S ZLBjJE. &i£<>fH ^-a}^ x t^o] 

aSTilEj %Aj^ afl^^tf. olnfl 7fl^^ 7 >^ <£^,g- 0 . 01-271 <#O.S. *}JL, ZLS) 

<97> <^}2^} : ^#^0^. ££> 

<98> <3S^] ^>-§-^ ^K>^£r ^l^o) s^-^c] ^«J) ^ 

Jl3.(5-20wt%) tt^ ^^11- A]--g-^|-^rf. 

<99> ^pfl pt, pt-Ru -g-^^ * 

<100> Sfr^ v}<z\- £0} ^nfl ^-X}-^^ £ 7^] jea]^ ^3.& ^B\M: *} 

<ioi> <^I13^1: €*ij;g ^ 

<102> 0)%^ 3^.0. Afo]<^ #aj^ 14^^ ^«fl^^ ^ZL 140°C<^1 

5-100kg/cm 2 51 <y-^o_5. 3~103r^> Jl^r^Chot press)*H ^f^-jAS MEA» *I12:*>5$t}. o] 
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3.7}^ 16cm 2 7 r 5)7|| 
<103> ^liH^I 1 (Direct Coating) 

<104> «lH^5flol o)£-is}d) ^^)^^-6)]n> ^ *H 

<105> ^l^l 2(Indirect Coating) 

<106> oH^^n^o] vfrq^. ol-g.^ ^-AV^ofl^T- jjt ^M^^Hir 7> 

<107> <^ti> 
<108> 1. T^X-^ 

<109> Zahner A}<q IMG^S^ two electrode^, impedance HJ-^-g- single cell^M 

^ MEA^ ^JE* ^^^T^-. 7 ]§ ^^-^1^ 400sccm^ ^7)^1#, ^7] 
2000sccm-i: «3^8£-^ UHLkHz^-^HH £1 ojs]^^ ^g^t).. o]a]] 5mN°]t)- 

<no> Hl57^ $^-*| (indirect coating)7 r 35 - 40 mohm * 6.25^1 tH^t^* # 

*M 1^ 4^ S^*H aflS^ (direct coating) 

^ 25 - 30mohm * 6.25^ ^o] ^ 31^^ 7]-^. 

<m> 2 . ^ 
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<U3> oH ^ c^jz). ^-tf. o| S ^- : pt/Ru 1-^, ^-71^- : 

Pt l-^i, : 80°C, #^fl A}-g-i£ 4 ng/cm 2 , ^JS. : 2M CH3OH, ^ lOOOcc/min 
<H4> £. 8 £. ^-^hSR^tq- $^]°) ^S^of) 4a #S|fe ^-i- M-B}-\H.3Jo")cK 5. 3 

°H M-^tf €^H1 ^ ^H«-Bl^ s^^^- ^>-B-*>^* ^4- t^^^V 

50% ^ 

<H5> ^ £ 8^1 <£ ^ fl^l, ^fl(4mg/cm 2 )«- A^g-SKaS. q. 
3:3}.] 
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11 

^ # D fl#^* 5Ef-*Rr if-*Rr <5lS.^-4 ^ #^#€^r i'^ 

gtij-o] oj-S}-^ 
I^T 1 * 2] 

3] 

*flrM fl°H, #7] SHPM 1000-10000cPs^l ^■ 

4] 

5] 
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W 6] 

*H 1*8-41 *8-8€ *M§^ SH*#4) #^ tflttl 1-100 
[33 W 7] 

#*ti#^# S^*Rr %^#^r ^Sfi^ i^ofl *§^l?Ife xtfll ^1; #^#^-gr 3.^- 

^zj-^fe 7fl3 i^Kr ?H M.$o] #=L-*t ^ 2 

13 W 8] 

»17^1 SH^i, *fll 7>i 7>^ «<H^S £2:^ ^«fl 

£3E*Ffe- 5Jo] »] S 

W 9] 

raw 10] 

-§" D fl^ ^ n fl ^#4) JE3L*H 3-3*1*1 

11] 

^17^-41 5U°H. *fll ^^rS-fe 20-100 °C tl #9} ^ 
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12] 

*I|7*J-*fl SW^I, *)]3 t£t)]o} *}^g. E fe. 50-200 °C^Jl <a-^^r ^ ^3 # 
5~100kg/cm 2 91 
W=t*b 13] 

*I|7^ *)] 2 SKt^ (dry coating)^ t:i SL^fe afla^ . 
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on ^om 
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3] 




0 a-soii a^sw mmsn % ghsoii &?mj\ ate mmm 
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